Periodate-oxidized adenosine induction of murine thymidine kinase: role of DNA methylation in the generation of tumor cell heterogeneity.
We previously reported that thymidine kinase (TK) activity in a spontaneously TK-deficient (TK-) murine tumor cell line (called L61-M) could be partially restored following brief treatment of the cells in vitro with the potent DNA-hypomethylating agent 5-azacytidine. We now show here that similar results may be obtained by exposing cells in vitro to periodate-oxidized adenosine, a potent inactivator of the S-adenosylhomocysteine hydrolase enzyme. The ability of periodate-oxidized adenosine to induce TK activity within the L61-M cell line was dependent upon the concentration of drug used and the treatment period. Inhibiting DNA synthesis completely prevented the effects of periodate-oxidized adenosine from being observed. Periodate-oxidized adenosine had no obvious mutagenic effect upon the L61-M cell line and had a slight but significant inhibitory effect upon the methylation of the cytosine nucleotides which were incorporated into DNA during the treatment period. These results suggest that during tumor development, alterations in the relative levels of S-adenosylhomocysteine and S-adenosylmethionine may lead to the inhibition of DNA methylation, resulting in the activation of previously quiescent genes, thereby promoting the phenotypic diversification of tumor cell populations as well as their progression from a relatively benign to a highly malignant state.